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TTTRMITTAL  MARKET  STORAGE  OF  FLORIDA  ^RAV'G^S 


By 

Janes  Se  Yiant  and  Paul  L.  Hardinp 
Introduction 

This  is  a  reoort  on  the  stora^  o*"  two  cr-loads  of  Florida  oranges  at 
northern  terminal  markets  during  the  snrin?  and  summer  of  IQkQ  and  is  one 
r>hase  of  an  investigation  on  the  storage  of  citrus  fruits  that  is  bein?  con- 
ducted as  a  nro.lect  under  the  Research  and  Marketing  Act  of  lr'<60     The  study 
was  conducted  under  the  leadership  of  the  late  D.  F„  Fisher,  and  was  made 
■possible  throuphfthe  cooperation  of  the  individuals  and  organizations  listed 
on  the  last  ua^e  of  this  re-port. 

Information  on  History  of  Fruit,  Treatments,  Transportation  and  Storage 

The  two  car-loads  of  fruit  were  similar  to  and  consisted  of  the  normal 
fin  of  orchard  sires.    The  division  of  sizes  was  made  in  the  -oackinr  house 
and  the  narked  boxes  were  stacked  in  tiers  of  four  "boxes  each,  according  to 
the  siye  of  the  fruit,,    The  division  of  the  boxes  for  the  two  car-loads  was 
made  by  trucking  alternate  stacks  of  four  boxes  into  one  or  the  other  of  two 
•ore-cooled  roomsc     Therefore,  each  car-load  was  made  un  of  nractically  the 
same  number  of  boxes  of  each  of  the  orchard  run  sizes. 

Their  history  follows: 

Variety  Valencia  Oranges 

Rootstoc1  .  Rou^h  Lemon 

Grower  Chase  and  Company 

location  of  Grower  and 

Packing    House  ........  Isleworth,  Vfindermerp ,  Fla. 

Fruit  Picked  May  h,  l9h% 

Fr'ut  Packed   ....  ?fey  5,  l°kQ. 

Fruit  Pre-coole-3       .......  Fourteen  hours  -  temperature  reduced 

from  7k*  to  56*  F. 
Treatme^1    Gassed  with  ethylene  sixteen  hours, 

Mav  h  and  5,  lQkQ„    Packed  in  Bruce 

wire bound  boxes  with  Phenodor 

(dinhenyl)  liners. 

The  cars  werp  loaded  with  525  boxes  each  between  ?:?0  td.^.  and  5:^0  u.m, 
of  May  6,  l°koo    Temperatures  insi-'e  the  cars  at  tine  of  opening  for  loading 
were  6!'     for  one  an*  6°*  for  the  oth»r,  and  the  outside  air  temperatures 
ran^*»d  between  °k    and  P8    F.     The  t"0  refrigerator  cars  wer^  brand  new  and 
were  eoulrcoed  with  fans.     They  wore  shipped  !!ay  6  from  Isleworth,  Florida, 
under  Special  Ref rir^ra ti ^n  Service,  Item  °0,  Section  2,  with  fans  sealed  in 
"on"  -position.     Both  cars  w«re  routed  ACT  ,  RF*P ,  PRR ,  to  N*w  Yo»-k  City,  where 
one  was  unloaded.     The  other  c*r  continued  on  the  New  Raven  Railroad  ^or 
unloading-  at  P-rovideuce,  Rhode  Island,, 


T^P  New  York  car  ( 5)  arrived  with  vents  closed,  rlugs  in, 
dnirs  clear  and  with  bunkers  respectively  four-eighths  and  five-eighths - 
full,  and  vith  fans  sealed  in  "on"  position.     The  car  was  unloaded  on  Pier 
No.  ?c>  North  River,  about-  1:00  a.m.  ,  May  in,  19*10,  and  the  fruit  -laced 
in  storage  ahout  ten  hours  later.     Forty-nine  crates  were  rejected  on 
account  of  breakage.     These  boxes  cotild  have  been  re- coopered ,  but  it  was 
felt  advisable  not  to  include  them  in  the  storage  test.     A  Ryan  thermometer 
in  a  crate  at  tor-  doorwa^  -position  of  the  car  recorded  a  gradual  dron  in 
temperature  from  6o    to  51    F.  during  the  transit  -period.  Following 
unloading  the  temne rature  rose  to  57    ^7  the  time  the  fruit  was  placed  in 
storage.     The  storage  room  was  approximately  70  x  100  x  10—1/2  fe«t  in  sire. 
Refrigeration  was  supplied  from  a  brine  coil  bunker  room  by  forced  air 
circulation  from  overhead  ducts.     The  boxes  were  stowed  on  their  sides, 
three  "layers  deep  on  pallets,  that  in  turn  were  stacked  two  hi^h.  Other 
lots  of  nraryos,  apples,  and  other  deciduous  fruits  also  wer°  stored  in  the 
room.     There  was  frequent  movement  of  -produce  into  and  out  of  the  room 
during  the  storage  period.     Air  temperatures  in  the  immediate  vicinity  of 
the  carload  under  observation  ranged  mostly  from  3n    to  35  averaged 

O 

^'i  „     The  relative  humidity  was  rather  uniformly  about  R5  percent,. 

The  Providence  car  (YOTF.-Ji^lS)  arrived  with  vents  closed,  plugs  in, 
drains  clear,  bunkers  three-fourths  full,  and  with  fans  sealed  in  Hon" 
position.    The  car  was  unloaded  directly  into  storage  around  noon  on  May 
10.     Thirty-six  crates  were  rejected  on  account  of  breakage.     The  Ryan 
thermometer  at  the  to-o  doorwav  position  of  the  car  recorded  a  gradual  drop 
from  6^     to  ii?    during  the  transit  perio--1.     The  storage  room  at  Providence 
was  approximately  oh  x  51  x  10  feet  in  size.     Only  citrus  was  stored  in  the 
room,  an^  t'-ere  '^s  relatively  infrequent  movement  of  fruit  into  and  out  of 
the  room.     Refrigeration  was  furnished  by  circulated  brine  through  overhead 
coils.    There  was  no  forced  air  circulation  in  the  room.     The  boxes  were 
stowed  on  their  sides  three  layers  deep  on  pallets.     The  temperature  of  the 

c  o 

storage  room  was  held  very  uniformly  at  ll     to  ^    F.  with  a  relative 
humidity  of  Qp,  percent. 


The  t-'O  car-loads  of  oran»«8  were  held  in  storage  f0r  12  weeVrs,  after 
wMch  they  were  sold.     Throughout  the  entire  period  they  were  handled  <n  a 
regular  commercial  manner.     However,  frequent  inspections  of  the  fruit  were 
made  to  determine  whether  decay  or  any  type  of  skin  breakdown  was  developing. 
Relatively  small  amounts  o^  decay  were  round  at  all  inspections;  skin 
breakdo'm  was  not  of  commercial   irnnortaroe  at  any  time.     "Even  at  the  end  of 
the  storage  period  the  oranges  were  fresh,  firm,  and  of  good  appearance,, 
No  apparent  differences  developed  between  the  fruit  stored  at  Providence 
and  that  stored  at  New  York  City. 

At  the  start  of  the  test  and  at  the  end  of  ?,  10,  and  1°    -ee1  s  of  stor- 
age, sir  boxes  representing  as  many  sires  were  taken  from  each  of  the  two 
car-Toads,  for  detailed  inspection  and  stud:'  of  behavior  fol lowing  removal 
from  storage.     The  boxes  from  the  Tmv-  lence  cor  -  ere  shipped  to  New  York  City 
by  refrigerated  truck  whie^  left  late  in  the  afternoon  and  arrivpd  late  in  the 
forenoon  the  following  day.     The  seven-day  holding  period  was  dated  from  the 
time  the  boxes  were  received  at  the  New  York  laboratory. 


Table  1 
TVcay  in  Car  FGT5~mi5  - 
Stored  at  New  York  City 


Decay  pPr  ^or 


Total  Aft«r  Total  Aft«r 

Si 7e  of  At  3  Bays  at  7  Days  at 

Fr-iit  Removal  70'   F.  7Q r  F. 


At  Beginning  of  Storage  Period 


126 

0 

0 

0.8 

150 

0 

0 

0.7 

176 

0.6 

1.7 

2.3 

POO 

0.5 

0.5 

M 

216 

0.5 

2.8 

M 

0 

o.u 

2.0 

Average 

0.? 

1.0 

7.7 

Aftrr  7  we^ks  Storage 


126 

1.6 

1.6 

7.1 

126 

0.8 

0c* 

8.0 

1?6 

0.8 

1.6 

18.7 

126 

0.8 

0.8 

17.5 

150 

0 

0.7 

I'i.O 

176 

0 

0 

6.3 

176 

0.6 

0.6 

11.9 

176 

1.7 

2.2 

13.1 

176 

0 

0 

11.  A 

1.0 

2.0 

9.5 

216 

0 

0 

9.3 

216 

0.9 

lcP 

9.7 

216 

0.9 

2.3 

9.3 

216 

0 

0.5 

15o7 

250 

0.8 

2.0 

16.U 

Average 

0.6 

1.  2 

11.8 

TaMp  1  (Continued) 


Decay  in  Car  FGS- 3°315  -  Stored 
fit  New  York  City 


Aft-T  10  Ve^v-s  Storage 


1  0  0.8  ir  3 

15"  0.7  i.i 

176  i.u 

20^  0 

216  0.5  1.9 


15.3 
15*9 


1^  1.6  11.9 


126  0 


I26  0  0o8 


150  1.3 
176  n 
176  o 


3.li 


176  0.6  "2.3 

200  0.5                 2  a 

216  2.8  5^6 

216  0.9 

216  O.o 

216  2.°  8 

250  M                        ?l  8 

Average  1.0 


11,9 
15a 


?50  0.8  2.0 

Average      0.7  2o0 

AftT  12  Weeks  Storage. 

35.7 


10.1 


15.° 


?°0  31ot 

18.8 


lol  ?ti  h 

^:  o.6  i.ii 


23.3 
17.0 
18.0 
2^.5 

Lq  27.8 


O.o  20. U 

3  o  7  21 • 8 

22.0 

23.5 
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In  addition,  three  boxes  of  each  of  three  sires  were  removed  from  the 
New  York  car-load  at  the  end  of  7  weeks  and  12  weeis  respectively.    The  boxes 
were  taken  to  the  New  Yor)-  laboratory,  where  the  nhenodor  liners  -'ere  removed 
and  discarded,  and  the  fruit  emmined  for  evidence  of  decay  and  skin  break- 
down.    The  decayed  oranges  were  removed,  the  sound  ones  repacked,  and  the 
box^s  set  in  a  storage  room  maintained  at  a  constant  ter.rerature  of  70  ,  A 
similar  inspection  was  made  three  days  later,  after  which  the  boxes  were 
returned  to  the  70    room  for  a  final  Inspection  at  the  end  of  a  seven-day 
■per- or!  (i.e.  four  ''ays  aft°r  the  first  ins-ection). 

Development  of  Decay  in  Relation  to  Storage 

A  record  of  the  total  decay  is  giv<=>n  in  tables  1  and  °0     It  should  be 
mentioned  that  the  percent  total  decay  indicated  after  three  and  seven  days 
was  cumulative  and  included  the  decayed  fruit  that  was  discarded  at  the 
rrevious  inspections. 

It  wil")  be  seen  that  for  the  most  part  relatively  little  decay  was 
fo\ind  at  the  time  the  boxes  were  removed  from  storage  -  even  after  twelve 
weok3  storage.     °nlv  moderate  amoxints  of  deca"  developed  during  the  three- 

o  © 

day  holding  ^eriod  at  70    F.     However,  after  seven  days  at  70    decay  had 
increased  to  a  considerable  extent.    This  was  especially  noticeable  in  the 
later  inspections.     The  relationship  of  decay  development  to  length  of  the 
storage  period  and  to  length  of  the  holding  period  following  removal  from 
storage  is  shown  graphically  in  figure  1. 

Approximately  three-quarters  of  the  decay  was  stem-end  rot;  the  remainder 
was  chi»fV-  Penl  ell  Hum  rot  (blue  mold  rot  and  preen  mold  rot)  .     In  the  boxes 
removed  after  twelve  weeks  storage  Alternaria  rot  was  conspicuous  at  the 
button  and  caused  a  dry  rot  affecting  chiefly  the  rind  in  the  immediate 
vicinity  of  the  button.     This  was  particularly  prevalent  in  the  New  York 
car. 

Bind  Breakdown  in  Relation  to  Storage 

Skin  breaVdo''Ti  was  of  little  importance.    The  observers  were  of  the 
opinion  that  the  small  amount  present  was  not  of  commercial  significance. 
yith  the  exception  of  somewhat  higher  percentages  of  decay  in  the  fr^t 
stored  at  New  York  City  (tables  1  and  2,  and  figure  l) ,  there  was  no  discern- 
ible difference  between  the  fruit  from  the  two  cars. 

Sale  of  Storage  Fruit  at  Providence  and  New  York  City 

Storage  of  both  car-loads  was  terminated  at  the  end  of  twelve  weeks. 
The  fruit  at  ^rov'dence  was  removed  from  storage  in  several  lots  and  sold 
during  the  week  of  August  1  to  c.     The  fruit  was  held  at  a  38°  to  hQ °  cold 
room  at  the  commission  merchant's  while  sales  were  made  froa  temples  on 
display.     The  prices  received  were  in  the  neighborhood  o*"  ^7  for  sire  126: 
$B  for  150's;   ^.50  for  176's,  20^'s,  and  216's;  and  $7„50  for  the  250' s.  The 
average  price  received  for  the  entire  car-load  was  *P.0R  per  box„ 


Table  2 
Decay  in  Car  FOE-THlS  - 
at  Providence 


Stored 


 Per  Box  

Total  After  Total  Aft^r 

S1*e  of  At  1  Tays  at  7  !Kvb  at 

Pemoval  7C  °  F, 


i 

— -  ■  ■■      1  j  

i 

At  P«»rin 

~*  Storage  Perio 1 

126 

0 

0„* 

5.6 

1  CA 

A 

0o7 

o  ' 

A 

\J 

1.7 

1o  '- 

OTP 

0  < 

2.0 

710  , 

A 

W 

0.9 

rot) 

A 

u 

1.6 

o  o 

Co 

0.1 

1*3 

M 

After  7  WenVrp  Storage 

126 

0 

0.8 

1.6 

1  <o 

A  9 

0.? 

<  n 

o0u 

1  r  0 

J  o  1 

2.*? 

*  w 

{  9  7 

1  A 

J  .o 

1.0 

C  c 

Ao  5 

o-i  < 

ilJ 

a  o 

1.9 

W  4 
O 

"5CO 

1  »  £ 

2.0 

ao  Li 

Avera=r 

0.9 

1.5 

6.0 

After  10 

Weeks  Storage 

126 

0 

r>  ? 

O  -  ■ 

2°.< 

1^0 

0o7 

1.3 

16.0 

1  /  J 

A  C 

0,6 

.0.6 

O  i 

200 

1.5 

11.0 

ClO 

1  o 

2.8 

11.1 

2.9 

Avpra**e 

1.1 

2.1 

13=1 

After  12 

WeoVs  Storage 

126 

1.6 

nd 

1°.^ 

150 

0 

2.0 

10.° 

|76 

o„6 

1.1 

10.  2 

200 

r 

0 

1^.0 

216 

o  o 

o 

i.a 

250 

0„8 

2.0 

9.6 

Av  =>m  pi*. 

0.6 

2c0 

12.5 

mv,e  Nev  York  fruit  was  rpnoved  from  storage  parly  in  the  morning  of 
Aupust  ?.  and  sold  at  auction  on  ^ier  2P  the  same  day.    The  average  nrice 
rprpivpd  was  *vo6°  t>pt  "*ox„     This  compares  very  favorably  with  the  Np<--  York 
ESty  marVet  nrice  for  California  oran^s  sold  on  that  flay.     In  taMe  7  is 
*Mwn  thp  a'nrap«  nrice  -ppr  box  (based  on  an  avorare  of  all  brands  for  each 
si^p)  received  for        car-loads  of  California  oranges  sold  at  auction  on 
Aurust  ?  and        car-loads  sol''  on  Au.^nst  lv  and  for  the  Florida  car-lo«d  stored 
at  Nev  York.     Thpse  represent  practically  all  of  the  orange  9old  at  New  Yor' 
on  those  da^s.     The  data  in  this  table  show  that  the  stored  car-load  of  Florida 
orarn»ps  out-sold  California  fruit  by  aonroximately  %>'05n  uer  box.  Howpv', 
about  half  of  t'-is  price  differential  a-n^ears  to  be  accounted  for  by  thp 
creater  prevalence  of  small  9izes  in  thp  California  fruit0 

The  results  presented  in  this  report  indicatp  that  Florida  oran^ps  can 
>>p  success  ru1  "<  y  etorod  thre"  months  at  Providence  and  Kpw  York  City,  and 
S'lrrpss'u1  "i  y  sold  at  auction  on  the  onen  market.     The  economic  advanta/re  of 
storing  Florida  fruit  is  indicatpd  by  the  hirher  pric°  rpcpivpd  after  twelve 
weeks  in  storage.     Yhpn  nlacpd  in  storap-p  on  'lay  10  Florida  fruit  similar  to 
thp  storapp  lots  sold  at  Providpnce  for  $5o°6  and  at  New  York  for  $6. '  ?  as 
compared  with  $P.0R  and  $o.6P  after  storap-p. 

Decay  and  Volume  of  Juice  After  Storage  in  Relation  to  Size  of  Fruit 

The  commercial   storage  of  the  cr-load  lots  afforded  opportunity  to  study 
tVio  relationship  of  si?p  of  fruit  to  decay  and  volune  of  jui cp.     Tho  iovesti- 
fit1  on  included  two  holdinr  tests  at  70    F„  ,  conducted  on  the  fruit  aft<=r  7  and 
1?  wep^s  in  commercial   storage.     Thp  lots  werp  drawn  from  thp  Ne->  York  City 
storage  and  each  tpst  was  made  up  of  four  boxes  each  n-*"  oranges  of  si7es  1?6, 
17* ,  and  ?1<. 

At  thp  end  of  the  hol^inc  period  the  fruit  was  inspected  for  decay  and  the 
data  av*>ra?*"\     The  results  indicatp  that  no  relationship  exists  between  the 
(ievel o-nment  or  decay  and  size  of  orar.^s.     The  tabulated  data  are  shown  in 
tahle  /•„ 

The  amount  of  juice  was  detprmined  on  samrles  of  twenty-five  nranp-ps  fr^m 
the  fruit  t^at  ^ad  be^n  in  cold  storage  for  thrpe  months  and  held  one  week  at 

.    T^p  invpsti/?ati  on  was  made  on  di^erent  sized  fruit  from  both  the 
PrnviHpnce  anf*  the  Nev  York  car-loads.     Results  are  shown  in  figure  2. 

?^p  data  show  that  both  the  weight  of  a  twenty-f ivp-oran^e  sample  and 
W  wpV^*  of  .iuice  decreased  with  decrease  in  the  size  of  the  oranges.  In 
™>tv  instances  weicVs  werp  slightly  lower  in  the  samples  from  the  Nev  York 
,c*r]nt  than  in  comparable  sited  fruit  from  the  Providence  carlot.     This  may 
vavp  bppn  due  to  the  lov^r  humidity  prevailing  in  the  Ne'-'  York  storage  room. 


Table  3 
Sumrary  of  Orange  Sales 
New  Y^rV  City,  Aujrust  1  and  2,  lr>liP 


Aurust  2 

Aup-nst  1  August  2  Florida  car-lot 


87  California  Crtrs 

U«  California  Cars 

5  uorer. 

at  Nev  York 

WO.  OT 

NO.  Of 

u 

No.  of 

Sire 

Bo^es 

r  rl  ce 

B^xes 

Pri  ce 

Boxes 

Pri  ce 

10°- 

"5 

* 

3>  — 

1^6 

O}  Q 

r  .lb 

5/ 

0  TO 

"o 

•O  cfn 

/.SO 

7.°P 

1^2 

O     T  1 1 

12r 

TCP  O^ 

y.  1 5  *  °o20 

1  772 

7.  "0 

O  TO 

Oo  1^ 

96 

10. 75  &  10 0 "0 

?oo 

7.65 

1  a^l 

7.7" 

°5 

10.50  &  I0o55 

?l6 

Po 

10.70  &  10. 7r 

6.OI 

7.00 

pL 

Po50 

0^0 

!!lL-5 

UQ/'7 

5olP 

^172 

fc.11 

7 

6.30 

•>hh 

0  o£ 

7  O    J"  w 

766? 

\75 

712 

 1.61  

p70 

Av^rnf e 

5.  27 

Average 

ar1 1^"1*1 1  \  cal 

averafe  of  all 

av^rape  prices 

listed 

for 

each  "bran^ 

of  each  car. 

Table  ii 
Pelati onshin  of  Decay  to 
Size  of  Fruit 


Pecay  at  Decay  after  three  Decay  after  seven 

Bemoval  days  at  7q;  g.  days  at  °0  ''  F. 


Spv»n  Weeks  Storage 


126  0.9  1.2  12.7 

176  0.6  1.0  10.7 

.0.5  1.7  10.9 

Twelve  Weelr?  Storage 

O.ii  7.0  77.6 

r  .       0.1  2.6  20.9 

1.9  ?o0  23.6 
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The  f?*llons  of  ,1uice  per  standard  box  (l_V5  bushel)  were  calculated  from 
the  data  plotted  in  figure  2.    The  results  are  piven  In  figure  J  and  show  that 
the  volume  of  .iuice  ner  crate  of  oranges  tends  to  Increase  slightly  with 
decrease  In  the  size  of  the  fruit.    Thus,  .juice  -per  crate  was  lowest  for  126 
91?*>  fruit  and  highest  for  75°  sire.    Anexrertion  occurred  with  the  2l6  size 
fruit,  which  yielded  less  juice  per  crate  than  either  the  200  or  2^0  size.  Wo 
explanation  is  offers  for  this  discrepancy.     Volume  of  .Iuice  per  crate  was 
consistently  somewhat  lover  in  the  samnles  from  the  Fe'-'  Yor^  car. 

Modified  Holding  Test 

In  former  years  the  ke^pinp-  Quality  of  citrus  fruits  has  been  determined 
by  the  percentages  of  rind  breaVrdown  and  total  decay,  when  the  fruit  is 
removed  from  cold  storage  and  after  a  s^vnn-^ay  holding  period  at  70    F.  Since 
the  seven-day  holding  period  is  rather  a  severe  test,  in  these  studies  an 
inspection  was  made  after  three  days  at  70    as  well  as  at  time  of  removal  an'' 
after  seven  days.    Another  modification  in  the  holding  test  tried  on  a  small 
scale  in  these  stiidies  was  the  exposure  of  the  fruit  to  cmen  air  temperature 
of  about  P-0    F.  for  a  oeriod  of  2^  hours  following  removal  from  cold  storae-e 
and  then  storing  it  at  home  ref rig-erator  temperature?  of  about  ^5    F.  The 
keeoinr  quality  of  the  fruit  was  determined  by  frequent  removal  and  inspection 
of  fruit.     Six  crates  of  ornnp-es  from  the  lot  stored  at  Providence  for  12 
weeks  were  used  for  this  test.     The  results  of  inspections  made  after  1,  2. 
5,  9»  1°  and  1*<  days  a>-e  presented  in  fifrure  k„     Since  the  percentages  of  decay 
that  developed  at  ^5    were  so  small,  after  the  ninth  day  half. of  the  fruit  was 
transferred  to  70    for  the  r°st  of  the  holding  period.     Decay  developed  rapidly 
in  the  lots  transferred  to  70"   J".  ,  there  bein^  7.?  percent  decay  aft^r  ^  days 
and  31.6  percent  deca"  a#ter  s»i»   toys,     In  contmst,  the  lots  at       '  storage 
showed  7. 0  and  7.?  percent  total  decay  respectively  on  the  same  dates,, 

Coonerators : 

Randall   Chase,  Sydney  Chase,  Frank  W„  Chase,  Robert  H.  Reely,  Corbett 

Hutchinson  -  Chose      Company,  Sanford ,  Florida. 
B.  5.#Yaden,  and  H.  V.  Peeler  -  Yaden,  Feeler  and  Younp,  New  York  City. 
P.  F.  Roblson  and  Orluf  R.  Fltinp  -  A.  M.  Tonrtellot  $  Company, 

Providence,  Rhode  Island. 
P.  P.  Christensen,  F.  F.  Mann  o/id  J.  Hayes  -  Merchants  Refrigerating1 

Company,  Hew  York  City. 
Arnold  T.  Pampson,  George  W.  Poutllier  and  T.  F.  Fish«=r  -  Merchants  Cold 

Storage  and  Warehouse  Company.  Providence,  Rhode  Island. 
R.  C.  Piehl  -  The  Refrigeration  Research  Foundation,  BerVeley,  California. 
P.  F.  Fisher  and  H„  T.  Cook,  TT.  S.  Department  of  Agriculture,  Beltsville, 

Maryland . 

Paul  P.  Harding,  Bryan  Sunday,  Randall  Cubbedge,  G.  Lee  Roberts,  G„  A. 

MecVstroth  -  H.  S.  Department  of  Agriculture ,  Orlando,  Florida. 
James  S.  Wiant,  v.  a.  Radspinner,  B.  Ac  Friedman,  J.  Faufman,  Fc  W.  HruschVa, 

and  Robert  Shal  lenberrer  -  TT.  S.  Department  of  Agriculture,  New  York  City. 


Figure  1.     Summary  of  Decay 
In  Stored  Carloads 
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